; reimplantação de ureter (3); pielopielostomia (2) e heminefrectomia (1). Foi necessário reintervir em três dos 12 casos submetidos a punção: heminefrectomia (1), ureteroureterostomia (1) e reimplantação (1). No grupo B (n = 23), foi efetuado STING em 10 unidades, reimplantação ureteral em três, pielopielostomia em três, ureteroureterostomia em um, e heminefrectomia em seis; dois casos necessitaram de reintervenção. Discussão: Foi favorecida uma abordagem primária conservadora para tratamento de ureterocelo ou refluxo em hemissistemas a preservar (53,7%; n = 22/41), tendo sido eficaz per se em 75% (n = 9/12) unidades do grupo A e 80% (n = 8/10) do grupo B. Uma abordagem ablativa primária foi adotada em 17% (n = 7/14) casos, 5,6% do grupo A (n = 1/18) e 26,1% do grupo B (n = 6/23). Conclusão: Uma abordagem conservadora é eficaz como procedimento primário isolado na maioria dos casos com ureterocelo ou refluxo. Mais estudos são necessários para estabelecer as suas vantagens sobre abordagens primárias invasivas ou ablativas. Palavras-chave: Nefrectomia; Refluxo Vesicoureteral; Ureter/anomalias; Ureter/cirurgia.
INTRODUCTION
Ureteral duplication is a common congenital abnormality of the urogenital tract, and is present in about 0,8% of the population.
1 Most of them are incomplete and remain undetected and clinically silent. However, when complete, ureteral duplications may coexist with ectopic ureters or ureteroceles, and manifestations such as vesicoureteral reflux (VUR), obstruction, incontinence or urinary tract infections (UTIs), isolated or in association. Due to kidney dysplasia, present in a non-negligible percentage of cases, a decrease in renal function is common. [2] [3] [4] Nowadays, most cases are suspected during the prenatal period by ultrasonography, which is the firstline exam and cornerstone of diagnosis. Diagnosis requires further anatomic and functional characterization by voiding cystouretrography (VCUG), technecium-99m mercaptoacetyltriglycine (MAG3) renogram, technecium99m dimercaptosuccinic acid (DMSA) renal scan, or magnetic resonance. 2, 3 Revista Científica da Ordem dos Médicos www.actamedicaportuguesa.com Considering the variable clinical and pathologic spectrum, treatment options should be individualized. As a consequence, standardized decision-making is lacking, and there are still many controversies about the surgical management of complete ureteral duplications.
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The purpose of this study was to characterize the pediatric population who underwent surgery for complete ureteral duplication on a tertiary care facility. We also aimed to assess the outcomes of the different surgical approaches, in order to help clarify the therapeutic management of complete ureteral duplications.
MATERIAL AND METHODS
A retrospective search was performed on the clinical records of Centro Hospitalar de S. João, EPE (CHSJ), in order to identify all pediatric patients (from birth to age 18) who underwent surgery for complete ureteral duplication at the Pediatric Surgery Department between 1 st January 2008 and 30 th June 2014. All patients with severe comorbidities such as polymalformative syndromes were excluded. Approval was obtained by CHSJ's Ethics Committee. The search was carried out using the codes of procedures and common manifestations of ureteral duplications ("kidney repairs", "partial nephrectomy", "cystoscopy", "kidney infections", "congenital malformations of the kidney and ureter", "congenital ureterocele", "hydronephrosis").
Medical records were reviewed and data regarding epidemiology, clinical manifestations, diagnosis and surgical procedures was collected. The information was stored and analyzed using IBM SPSS Statistics 22. P values were calculated using Fisher's exact test.
Renal units were divided into two groups, group A (complete duplication with ureterocele) and B (complete duplication without ureterocele). Surgical procedures were divided into conservative (ureterocele punction and STING) or invasive (ureteric reimplantation, derivative anastomosis and heminephrectomy), and into ablative (heminephrectomy) or non-ablative (all others).
Terms defined by Glassberg et al 6 were used to define the morphology of the duplicated systems and associated phenomena, while vesicoureteral reflux was graded according to the radiographical grading system proposed by the International Reflux Study.
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RESULTS
Thirty-two patients with complete ureteral duplication were identified. The median age at first intervention was 6.2 months. Seventeen of the 32 patients were female (53.1%).
Twenty one patients whose ureteral units were included in this study were diagnosed by prenatal ultrasound (65.6%), and 7 were diagnosed during an investigation for recurrent urinary tract infections (21.9%). One patient presented with incontinence, and another had both recurrent UTIs and incontinence. In two cases, there was no available information regarding diagnosis.
A total of 41 ureteral units underwent surgical treatment. An ureterocele was identified on 18 out of the 41 (group A), and their management will be analysed separately from that of the units without ureterocele (group B), and both are outlined on Figure 1 .
GROUP A-Ureteral units with ureterocele (n = 18)
The ureteroceles were intravesical in 10 cases (55.6%) and ectopic in 8 (44.4%). All of these units drained upper poles, and 12 (66.7%) were on the left side.
There was no vesicoureteral reflux in any of these ureteral units, but VUR was present in 2 ipsilateral lower pole ureters and in the contralateral kidney on other 2 cases.
Twelve of these ureteral units underwent a transureteral cystoscopic punction of the ureterocele. The six (33%) remaining cases were submitted to more invasive procedures: ureteric resection and ureteric reimplantation using the Cohen technique in 3 cases; pyelopyelostomy in 2; and heminephrectomy in 1.
Three of these procedures were carried in an outpatient setting. The median length of hospitalisation was 3 days for cystoscopical procedures and 8.5 days for open ones. The median age at intervention was 2.4 months for cystoscopical interventions and 1 year for the remaining.
Three units that had undergone an ureterocele punction as the primary procedure required reintervention: an ureteroureterostomy in one case, an heminephrectomy in one, and an ureteric resection with reimplantation in one. The three units were ectopic ureteroceles. The second procedure was performed at a median of 44 days after the first one.
GROUP B -Ureteral units without ureterocele (n = 23)
In group B, twelve (52.2%) ureteral units drained upper poles. Sixteen (69.6%) of these units were on the left.
Nine of these ureteral units had ectopic insertions (five in the urethra, 3 in the vagina and one in the bladder neck), all of which drained the upper pole of the corresponding kidney.
Vesicoureteral reflux into the intervened hemisystem was identified in 13 of the 23 units. Furthermore, 2 cases had VUR into the other pole of the ipsilateral kidney; VUR into the contralateral kidney was identified in one additional case.
As a primary procedure, the decision fell upon a cystoscopic subureteral injections of hyaluronic acid/ dextranomer polymer (STING) in 10 units. The remaining primary procedures were invasive and/or ablative (heminephrectomy in 6; ureteric reimplantation using the Cohen technique in 3, pyelopyelostomies in 3; and ureteroureterostomy in 1).
Five out of the 23 procedures were performed in an outpatient setting (all STING), and the others had a median hospitalisation of 1 day (when a cystoscopic approach was selected) or 4.5 days (when an open approach was chosen). The median age at first procedure was 2.4 months when cystoscopic, and 1.4 years when open.
A reintervention was required in two ureteral units, which had previously undergone cystoscopic procedures (one secondarily underwent an ureteropyelostomy, and the other a STING). Both had grade V vesicoureteral reflux, and were reintervened a median of 1.8 years after the first procedure.
DISCUSSION
Early diagnosis has been associated with a better prognosis in ureteral duplication, since it allows a therapeutic intervention (surgical or conservative) before the onset of UTIs, preventing further impairment of renal function. 8 In our cohort, an antenatal diagnosis by ultrasound had been made in 65.6% of patients. This favours an early intervention, a factor that may influence not only the chosen procedure but also the long-term outcome.
According to different studies, several factors may influence the choice of treatment, such as the age, manner of presentation, type of ureterocele, grade of VUR (if present), UTIs, remaining renal function of the affected moiety and preference of the surgeon. 5, 9 The present study corroborated the importance of some of these factors on the choice of a primary procedure, especially the coexisting pathological findings.
An ablative procedure was selected as a primary approach in 17% (n = 7/41) cases, which encompassed 5.6% (n = 1/18) of the units with ureterocele and 26.1% (n = 6/23) of the units without it. A non-ablative approach was preferred in 83% (n = 34/41) cases, and a second ablative intervention was required in 17.6% (n = 3/17) units in group A and 11.8% (n = 2/17) in group B. The differences between groups A and B were not statistically significant in any of the subgroups.
A primary invasive procedure was preferred in a total of 46.3% (n = 19/41) cases, among which were 33.3% (n = 6/18) of group A and 56.5% (n = 13/23) of group B. A conservative primary approach was favoured to primarily address the ureterocele and/or VUR in 53.7% (n = 22/41) cases and was effective per se in 75% (n = 9/12) of cases in group A and 80% (n = 8/10) in group B. However, an invasive secondary procedure was required in 25% in group A (n = 3/12) and 20% in group B (n = 2/10). Again, the comparison between groups A and B was not statistically significant in any of these.
Several studies have evaluated the outcomes of this type of conservative cystoscopic approach, with satisfying results. Many of them reported a better outcome for intravesical ureteroceles in comparison with ectopic ones following a cystoscopic punction. 5 Merlini et al proposed general guidelines for management of ureteroceles, in which the main approach for intravesical ureteroceles was an endoscopic puncture (definitive in 77 to 93% of patients). This contrasts with ectopic ureteroceles, for which other elective approaches are proposed depending on the remaining function and presence of VUR. 9 A consensus regarding treatment of this type of ureterocele has not yet been reached. 4 Even so, the preoperative determination of the ureterocele location can be misleading, and only an intraoperative evaluation can give definitive information on this matter. Castagnetti et al found incongruences between the two in as many as one fourth of their cases. 10 Nonetheless, all the reintervened ureteroceles in group A were classified as ectopic, which corroborates the findings of these studies.
When the estimated renal function of the affected moiety is very low, an heminephrectomy is generally preferred. A concern with this approach is the fact that it does not eliminate the ureterocele or correct the VUR, when present, making it possible for the symptoms to persist, a condition that justified a second procedure in 41 to 65% of patients in some series.
11 This did not occur in any of the 8 patients who underwent heminephrectomies, both as primary procedure or reintervention. Also, an heminephrectomy is regarded as a manner of avoiding two dreaded complications of a nonfunctioning pole: hypertension and a possible malignant neoplasia stemming from dysplastic tissue. 4 However, since this relationship with the appearance of malignancies was never proven, 12 and since this surgery can give rise to complications such as damage to the remaining moiety, more conservative approaches have been gaining support for patients without UTIs, at times even when VUR is present. 4, 13, 14 Group B, in which ureterocele was absent, was more heterogeneous. The manifestations and remaining renal function depended on the coexisting findings (such as VUR and an ectopic ureter, present in a significant percentage of the patients in this group), which ultimately defined the chosen procedure. As for cases in which uncomplicated VUR is present, Ellerkamp et al postulate that a STING is the gold-standard treatment for VUR up to grade IV. 4 In fact, VUR was quantified as grade V in both cases of the group that required reintervention. However, a meta-analysis by Routh et al reports a 62% success rate for STING in children with grade V VUR. 15 Again, there is no consensus on how to manage these cases, and there are other factors to take into account, such as the age of the patient and parental preference. Also, it has been reported that VUR may subside spontaneously 3, 14 and, in some series, VUR status did not have any role in guiding the selection of the first procedure. 10 In spite of the evidence supporting all of these facts regarding the surgical management of duplication anomalies, it is important to note that this is still a very controversial issue. A 2010 study by Merguerian et al surveyed Pediatric Urologists in how they would conduct treatment in 3 different hypothetical scenarios of duplex systems, and their responses varied widely.
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This study was limited by its retrospective nature. Since the implications of a duplex system vary widely from case to case, a larger number of patients might have allowed us to walk towards a more representative analysis and conclusions.
CONCLUSIONS
In our cohort, a conservative approach was effective as a primary and isolated procedure in the majority of cases with ureterocele or VUR.
Given the diversity of factors to consider when selecting the most appropriate surgical procedure, a thorough characterization of coexisting findings should be made, particularly when grading VUR and determining the location of ureteroceles and insertion of ectopic ureters.
A prospective study with a larger sample and more comprehensive clinical information is warranted to find out a consensus regarding the management of this urogenital tract malformation.
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